Purpose: This review reports the incidence of mesh-related erosion after ventral mesh rectopexy to determine whether any difference exists in the erosion rate between synthetic and biological mesh. Methods: A systematic search of the MEDLINE and the Ovid databases was conducted to identify suitable articles published between 2004 and 2015. The search strategy capture terms were laparoscopic ventral mesh rectopexy, laparoscopic anterior rectopexy, robotic ventral rectopexy, and robotic anterior rectopexy. Results: Eight studies (3,956 patients) were included in this review. Of those patients, 3,517 patients underwent laparoscopic ventral rectopexy (LVR) using synthetic mesh and 439 using biological mesh. Sixty-six erosions were observed with synthetic mesh (26 rectal, 32 vaginal, 8 recto-vaginal fistulae) and one (perineal erosion) with biological mesh. The synthetic and the biological mesh-related erosion rates were 1.87% and 0.22%, respectively. The time between rectopexy and diagnosis of mesh erosion ranged from 1.7 to 124 months. No mesh-related mortalities were reported. Conclusion: The incidence of mesh-related erosion after LVR is low and is more common after the placement of synthetic mesh. The use of biological mesh for LVR seems to be a safer option; however, large, multicenter, randomized, control trials with long follow-ups are required if a definitive answer is to be obtained.
INTRODUCTION
A rectal prolapse is the circumferential full-thickness protrusion of the rectal wall through the anal orifice [1] . It is a condition most commonly seen in elderly woman, and it is related to particular risks factors such as laxity of the pelvic floor muscles, abnormal fixation of the rectum, or depth of the Douglas pouch [2, 3] . Several symptoms are associated with a rectal prolapse such as fecal incontinence, constipation, incomplete bowel evacuation, bleeding, ulceration, mucus discharge, pain, and incarceration [4] . Perineal and transabdominal approaches have been proposed for the surgical treatment of patients with a rectal prolapse [5] . The abdominal approach is associated with better outcome and lower recurrence rate, but higher mortality, and the recent introduction of a laparoscopic approach has reduced postoperative complications and the length of hospital stay [6] . Laparoscopic rectopexy is the most commonly used transabdominal surgical technique. It can be performed by mobilizing the rectum anteriorly and posteriorly and suturing 2 meshes on the antero-lateral rectal wall (Orr-Loygue technique) [7] or mobilizing only the anterior rectal wall (ventral rectopexy) and fixing the mesh onto both it and the promontorium. This technique was first described in 2004 by D'Hoore et al. [8] .
Synthetic mesh is much more widely used than biological mesh during a rectopexy, but no consensus regarding which type of mesh to use has been achieved [6] . Mesh-related pelvic structures erosion after rectopexy has been described in the literature [2] , but data on the incidence of erosion based on the mesh type are lacking. The aim of this review is to report the incidence of meshrelated erosion after ventral mesh rectopexy performed by using minimally-invasive techniques (laparoscopic and robotic) and to determine whether any difference in the erosion rate exists between synthetic and biological mesh.
METHODS
A comprehensive systematic search of the literature was conducted in accordance with the PRISMA (Preferred Reporting Items for Systematic Review and Meta-Analysis) guidelines [9] . The MEDLINE (1946 to present) and the Ovid (1980 to present) electronic databases were searched covering the period between January 2004 and November 2015. The start date of review was chosen to be the time when the laparoscopic ventral mesh rectopexy was first described by D'Hoore at al. [8] . The search was carried out using the following terms: "laparoscopic ventral rectopexy, " "laparoscopic anterior rectopexy, " "robotic ventral rectopexy, " and "robotic anterior rectopexy. "
Abstracts and conference proceedings were excluded during preliminary screening due to the high risk of incomplete data. The search results were supplemented by a hand search of selected reviews, and the reference lists of all included studies were reviewed to identify potentially eligible studies that had been missed in the initial search. Studies were eligible for inclusion if they were full-text English-language articles and reported on the ventral rectopexy technique with the application of synthetic or biological mesh by using a minimally-invasive approach (laparoscopic or robotic) or were studies that reported synthetic or biological mesh-related rectal, vaginal or pelvic erosion. No restrictions were applied based on the number of patients in the study or the type of the study. Studies were excluded if they were reviews or meta-analyses, were in a language other than English, employed surgical techniques different from that described by D'Hoore et al. [8] , or reported on an open ventral rectopexy; studies that did not report on postoperative complications and eventually studies in which a considerable overlap concerning authors, centers, and patients cohorts existed were also excluded. Due to the limited numbers of papers reported on mesh-related erosion, no restriction based on the quality of the study was used.
Data were independently extracted by 2 reviewers (AB and SQ) who used a dedicated data extraction form. The number, genders, and ages of the patients in each study were extracted, as were the indications for surgery, mesh type, overall postoperative complications, presence of mesh-related erosion, mesh-related mortality, postoperative length of stay (LOS), time between operation and diagnosis of mesh erosion, and length of follow-up. After the titles and the abstracts had been screened, articles that fulfilled the eligibility criteria were identified, and the full text of each publication was reviewed.
For the assessment of the methodological quality of the studies, the Cochrane Collaboration's Tool was used to assess the risk of bias for randomized controlled trials [10] , as was the methodological index for nonrandomized studies (MINORS) for nonrandomized studies [11] . For noncomparative studies, a maximum score of 16 could be achieved, and for comparative studies, the maximum score was 24. All articles that were included in the review were scored independently by 2 authors (AB and SQ).
Data are presented as frequencies and percentage. Comparative analyses of categorical data were performed using the chi-square test. The Mann-Whitney U-test was used to compare ordinal data where appropriate. A P-value less than 0.05 was consider statistically significant. All statistical analyses were performed using SAS version 9.1 (SAS Institute, Cary, NC, USA).
RESULTS
The research identified 139 papers, of which 18 were excluded for overlap between the searches. After the inclusion and exclusion criteria had been applied, another 75 studies were excluded based on title and abstract. The remaining 46 studies were fully analyzed. Thirty-eight of those 46 studies were excluded due surgery other than ventral rectopexy having been performed, postoperative complications not having been reported, or mesh-related erosion having not been observed among the complications; thus, eight studies were deemed eligible for inclusion (Fig. 1) [12] [13] [14] [15] [16] [17] [18] [19] . All studies reported synthetic mesh-related erosion [12] [13] [14] [15] [16] [17] [18] [19] , and 1 study [19] reported both synthetic and biological mesh-related erosion (Table 1) . Six studies were prospective, none of which was a randomized clinical trial [12] [13] [14] [15] [16] 19 ], 1 study was retrospective [17] , and 1 study was a case report (Table 1 ) [18] . The total number of patients were 3,956 (287 male and 3,669 female patients), of which 3,517 underwent LVR using synthetic mesh and 439 using biological mesh (Tables 1, 2) . The indications for LVR were an external rectal prolapse, an internal rectal prolapse, and a rectocele ( Table 1) . The numbers of patients, their genders, their ages, the mesh types, the overall postoperative complications, the presence of mesh-related erosion, mesh-related mortality, the LOSs, the times between ventral rectopexy and mesh erosion, and the lengths of follow-up are reported in Table 1 . The MINORS scores for all the studies are displayed in Table 3 .
Polypropylene mesh was used in 2,085 cases, polyester in 850 cases, titanium-coated polypropylene in 160 cases, porcine dermal collagen in 309 cases, and porcine small-intestinal submucosa in 130 cases [12] [13] [14] [15] [16] [17] 19] . In 1 study, the synthetic mesh type was not specified [18] , and in the study of Consten et al. [17] , 421 patients underwent LVR with placement of a prolene or a polyester mesh, but the exact number for each mesh type was not specified (Table 2) . Of the 3,956 patients, 1,041 (26.2%) experienced postoperative complications, 67 (1.7%) of which were mesh-related erosion. Of the 67 mesh-related erosions, 66 were related to synthetic mesh (26 rectal, 32 vaginal, 8 recto-vaginal fistulae), and 1 was erosion associated with biological mesh (perineal erosion) ( Table 4 ). All observed erosions were treated surgically (transvaginally, transanally, or laparoscopically) and were classified as grade III-b according to Clavien-Dindo classification [20] . The synthetic and the biological mesh-related erosion rates were 1.87% and 0.22%, respectively (P = 0.012) (odds ratio, 8.38; 95% confidence interval, 1.16-60.5). The time between ventral rectopexy and diagnosis of mesh erosion ranged between 1.7 to 124 months (Table 1) . No mesh-related mortalities were reported.
DISCUSSION
A total number of 3,956 patients from 8 different studies [12] [13] [14] [15] [16] [17] [18] [19] that reported on mesh erosion after LVR were included in this systematic review. Only 11.9% of the patients had biological mesh implemented. This frequency is similar to those observed by other authors and was seen to have been stable with time [2] . The reported rate of mesh-related erosion is low in both groups; how- The items are scored 0 (not reported), 1 (reported but inadequate) or 2 (reported but adequate). The global ideal score is 16 for noncomparative studies and 24 for comparative studies. MINORS, methodological index for nonrandomized studies; NA, not applicable. ever, it is significantly lower in the biological-mesh group. This is even more important when we take into account that most of the included review studies had short median follow-up periods that ranged from 12 to 74 months. A possibly exists that with a longer observation period, the difference will be even more significant. The aim of this review was to investigate the incidence of meshrelated erosion after LVR. During the literature search, the authors found that randomized control trials were lacking and that available studies had a high risk of bias. Due to these findings, as well as the nonuniformity of the ways in which the data had been reported, the authors were unable to conduct a meta-analysis.
Based on the present study, biological mesh seems to have fewer postoperative complications, especially mesh-related erosion. A biological implant, however, is more difficult to suture to the sacral promontory, thus requiring more advanced laparoscopic skills [21] . Biological mesh is also more expensive and can significantly increase the cost of the operation [21] . On the other hand, the use of biological mesh can reduce the costs of treatment by reducing the postoperative complications rate [2, 22] . This is even more important when cases with high risk of fistula creation, such as those with Crohn disease, diverticular disease, previous pelvic irradiation, and diabetes and smoker patients [2, 22] , are taken into account. We must emphasize that mesh-related erosion is a severe complication that is classified as grade III-b according to Clavien-Dindo classification [20] and almost always requires surgical treatment. This treatment of mesh-related erosion may itself cause significant functional sequelae in cases of low anterior resection, with a worsening of the patients' quality of life, especially in cases involving stoma creation [23] [24] [25] [26] [27] .
The main limitation of the present review is the poor quality of the data available in the literature. Few studies have reported mesh-related erosions. Moreover, due to the low percentage of mesh-related erosions, the authors were not able to apply search restrictions based on the number of patients in the study and the quality of the study. Most studies included in this review had a high risk of bias.
In conclusion, the present review demonstrates that mesh-related erosion after LVR is more frequent after synthetic mesh placement, even though the reported incidence rate for both synthetic and biological meshes is low (synthetic, 1.87%; biological, 0.22%). The available data are, however, accompanied by a high risk of bias. In addition, the follow-up period is short, and no randomized control trials are reported. Therefore, multicenter, randomized, control trials with long follow-up period are needed to determine which mesh is associated with higher risk of erosion and postoperative complications.
